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In the last years, many experimental and theoretical research groups worldwide are actively 
working in the generation of singular optical components such as optical vortices. The main 
reason is the great number of applications that have been proposed in the last years [1-3] 
 
The aim of this work has been focused on designing and theoretically analyzing novel 
structures for generation this type of optical element. They are based on nematic liquid 
crystals (LC) and modal control technique. The operating principle is based on a high 
resistivity layer that distributes the voltage over the LC surface [4]. This voltage produces a 
similar phase distribution due to the LC birefringence. A simulation program based on modal 
theory and Finite Element Method (FEM) is used to estimate the voltage distribution in these 
structures. Also the minimization of Gibbs free energy (WG) gives the molecular position as a 
function of the applied voltage.  
 
These structures have several advantages over spatial light modulators, for example light 
efficiency, fabrication costs, simple control with low voltages, scalable to micrometric ranges, 
etc. The proposed devices could be easily fabricated in a clean room with low cost elements.  
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